In engLIsh rOMa WIeczOrek rWth aachen University the study examines the parameter of Mean Length of Utterance (MLU), measured both in morphemes (MLUm) and words (MLUw), in early language development in the case of two english children matched for age. the MLU scores of a normally developing child were compared to the MLU results of a language-impaired child in a longitudinal study. Moreover, the reliability of the MLU index measured in words was also tested in both children. the MLU analysis was based on the chILDes database and cLan programme, where the transcripts of spontaneous speech samples are used to calculate basic language parameters at different age-points. the findings of this study indicate that despite the expected delay, the languageimpaired child followed a similar route of language development as the control child. however, significant differences between MLUw and MLUm confirmed that the parameters performed two different linguistic analyses.
Theoretical background
MLU as a quantitative measure of early language development the notion of Mean Length of Utterance in morphemes (MLUm) was originally proposed by Brown (1973) and is in general related to Language sample analysis (Lsa) which functions as an alternative to standardized tests like the picture peabody vocabulary test (ppvt) (Dethorne et al., 2005) or northwestern syntax screening test (plante et al., 1993) , for example. On the basis of a spontaneous speech sample or narrative provided by a child the number of morphemes is counted and then divided by the number of utterances. Originally, this relatively simple formula is assumed to correlate with the development of morphosyntactic skills in children and therefore can be assigned to a specific stage in language development (Brown, 1973 ). Brown's stages (1973) with corresponding MLUm values are illustrated in table 1. as such, the index of MLU is currently treated as a universal diagnostic instrument that signals potential language impairment. Firstly, it is believed to determine a child's stage of language development, as a high correlation with age was found (Miller & chapman, 1981 , parker & Brorson, 2005 . secondly, it might help to identify and diagnose language deficit and measure possible improvements in language production (paul, 2000) . Finally, according to Bol (2003) , the MLU score can be applied to contrastive studies as well, where the linguistic abilities of a group of language-disordered children are compared with those of typically developing children. as a result, MLU functions as a matching criterion and its value is kept similar in both tested groups. however, the author (Bol, 2003) points out that qualitative differences in the linguistic performance of control children and children with specific Language Disorders (sLI) are often visible in the production of inflectional morphology, function words and personal pronouns. Furthermore, Dethorne et al. (2005) and Miller (1991) emphasize the role of MLU measuring only expressive language abilities, whereas the receptive aspect of a child's language can be better defined in terms of standardized tests. thus, it is often claimed that as such, the MLU index should not replace other diagnostic instruments, but rather help to confirm the identification of language impairment (see also : eisenberg et al., 2001) .
another potential problem with MLU refers to the language unit the index should measure. apart from morphemes, there were also attempts to calculate MLU in syllables, but these were soon abandoned since the researchers encountered many problematic cases, such as frequent diminutives or duplication of syllables that appeared in children's speech (Bol, 2003 , parker & Brorson, 2005 . the way MLU was calculated in words became disputable as well because of doubts concerning the selection of proper utterances. namely, the issue of whether one-or two-word propositions should be treated as utterances or whether they should be excluded from the sample data remained open to debate (parker & Brorson, 2005) . On the other hand, the use of morphemes might contribute to the rapid growth 
MLU and chronological age
Mean Length of Utterance is stated to be highly correlated to a child's chronological age. In consequence, the MLU value should reflect a specific stage in the child's language development and therefore estimate the actual age of the child (Miller, 1991) . In other words, the child's age should grow together with language development. although this assumption was confirmed in several studies (klee, 1992 (klee, , Dethorne, 2005 , it was not supported by others, where the levelling off of the MLU index (Bol, 1996) or even its decline was demonstrated (klee, 1992) . Interestingly, the increasing tendency of MLU also seems to be inconstant (Bol, 1996) . according to these results, MLU can be stated as not being fully dependent on age and its validity in correlation with chronological age can cease at some point. thus, Blake et al. (1993) , for example, suggest MLU validity for clausal complexity only up to the value of 4.5, whereas Miller (1991) extends the legitimacy of the measurement even for children at the age of 13, although no MLU values for the particular age-groups are provided.
Due to this inconsistency of results provided in recent studies, in the following experiment a normally developing child and a language-impaired child are matched for chronological age in order to observe potential MLU differences and alternations (see: klee, 1992) as well as any significant differences between the MLU index measured in morphemes and in words. the chronological age as a matching criterion was chosen for one more reason. namely, contrary to a language-age matching parameter, it prevents a situation in which younger normally developing children cannot participate in an experiment due to their inability to complete all the tasks (plante et al., 1993; Bol, 2003) . the second most important problem according to plante et al. (1993) is the so-called "extraneous age effect. " the authors (plante et al. 1993 ) explain that, although significant differences in MLU values between language-impaired children and their age-matched peers are inevitable, the choice of language-matching procedure might bring the risk of finding no statistically significant difference in MLU scores between the control group and sLI children. thus, it might result in the erroneous conclusion that language growth in both groups is "equal" (plante et al., 1993; Bates, 1999) .
In sum, apart from the weaknesses discussed above, Mean Length of Utterance remains one of the major indices used in evaluating and diagnosing children's language deficit and language development in general. several attempts to find a substituting variable have been made so far, and one of them involved the application of MLUw, perceived by speech pathologists as a faster, easier and more adaptable parameter. MLU counted in words has already been applied to longitudinal studies, but to my knowledge, only in the case of children without language impairment. therefore, the current study will be devoted to finding the answer to the following research question concerning MLU:
-Is there a difference to be found between MLU counted in morphemes and MLU counted in words in a normally developing child and in a child with a language disorder?
Calculations of MLUm and MLUw on a limited number of 100 utterances MLU in morphemes / words the section below presents analyses of the two parameters, namely MLUm and MLUw, both measured in the case of two participants (boys) matched for chronological age (ca). the personal and linguistic data were obtained from the chILDes database available online (child Language Data exchange system, http:// childes.psy.cmu.edu/).
the samples in the case of both children were transcribed into morpheme-status (%MOr line), therefore the calculations of MLUw had to be done by hand. thus, certain criteria (although subjective) had to be adopted: -all contractions (e.g., it 's , what's, haven't) were counted as one word -If the xxx line appeared in the *chI line, it was counted as zero words -Onomatopoeic words (e.g., uhm, wow) were counted each as one word -all the repetitions of one word (e.g., no, no, no → 3 words) were counted separately. the data below encompass 18 files altogether (9 for each child) and reflect the linguistic performance of the children in the 3;5 -4;5 yrs time frame. In the case of the sLI child, the first file contained the transcript of only 84 utterances. however, despite the insufficient number of utterances, it was adopted for the task in order to observe and comment upon any possible difference with the adequate file taken from the other boy's database. the statistical analysis was done by means of a series of nonparametric tests performed using spss software (Moore & Mccabe, 2003) .
Subjects a) Harry -SLI child
the child was diagnosed as an sLI speaker and received language therapy during the recording session. By the end of the data collection period, harry was enrolled in a mainstream primary school. the study encompassed a period of 15 months, with harry being 3;5 yrs at the beginning and 4;8 yrs at the end of the session. however, the files used to analyze the values of MLU in words and morphemes comprised only the age-period from 3;5 yrs to 4;5 yrs. the child's background showed no history of hearing problems, a good degree of intelligibility, non-verbal abilities within the normal range, no obvious au tistic tendencies, but poor language abilities including poor receptive abilities. the longitudinal data presented were derived from the conti-ramsden-3 folder found in the chILDes database. b) Stuart -ND child this directory contains transcripts from a study of eight upper-working-class children acquiring english in Belfast, northern Ireland between 1995 and 1998. the data on stuart's linguistic performance are based on 9 files taken from the Belfast folder representing the collection of British english spontaneous speech samples of normally developing children. at the beginning of this longitudinal study stuart was 3;5 yrs old and the last sample was recorded when the child was 4;5 yrs old.
Results

General analysis a) Harry -SLI child
there are two interesting patterns that are well visible in harry's MLUm and MLUw data. as Figure 1 shows, the values for the two parameters grow from the approximate age of 3;7 yrs till the age point 3;11. then, the "morpheme" line seems to be quite stable and oscillates around the value of 4 (apart from a sudden drop at the age point of 4;11 yrs). In the case of the "word" analysis, though, the values fluctuate. still, the overall patterns of MLUw and MLUm are similar as the chronological age rises. the only difference is noted in the maximum values the indices represent at the age of 4;5 yrs, namely the MLUm score is higher (around 4) and the MLUw rate does not exceed the value of 3.0.
b) Stuart -ND child
When it comes to stuart's data, it might be noticed that the "morpheme" line has its constant fluctuations, whereas the "word" line keeps increasing steadily from the age of 3;7 yrs until the age of 4;4 yrs. contrary to the "morpheme" line, which maintains the value of 5 at the age point of 4;4, the "word" line plummets from the value of 5 to approximately the value of 3.5. Figures 3 and 4 illustrate the children's performance with respect to the two parameters tested. as regards the MLUm condition, in the case of stuart, the control child, the greatest increase occurs around the age point of 3;8 yrs, whereas for harry, the sLI child, this point is delayed till 3;11 yrs. secondly, a sudden drop of MLUw scores for harry at the age of 3;6 can be observed and at the same time stuart reaches the peak of his MLUw rate. however, it can be noticed that, although the language-impaired child achieves worse results than the control child at the same age, the overall pattern of MLUm and MLUw performance for both children is similar. therefore, it might be concluded that probably due to therapy, harry's linguistic behavior resembles stuart's, but the language development of the sLI child is nevertheless affected as harry never reaches stuart's scores.
Statistical analysis
In order to find any significant quantitative differences between the MLUw and MLUm rates observed in the study, a Mann-Whitney nonparametric test was carried out. First of all, the test revealed that the MLUm values were significantly different between the normally developing child and his sLI peer: z = -3,488; p (1-tailed) < 0.000. Moreover, the results from MLU counted in words were also compared and showed a significant difference as well. namely, harry's outcome was again significantly lower (z = -3,225; p (1-tailed) < 0.0005. apart from the analysis between the participants, we also took an interest in the comparison (MLUm/MLUw) within the subjects. this calculation was conducted using the Wilcoxon signed rank test. It turned out that the values recorded for MLUm and MLUw differed significantly in the case of both children, i.e. the MLUw score was lower than the MLUm score: z = -2,521; p (1-tailed) < 0.006 and z = -2,666; p (1-tailed) < 0.004 for harry and stuart, respectively.
Finally, a correlation analysis between MLUm and MLUw was performed and showed significant values for each participant (r = 0.84 for harry and r = 0.61 for stuart at the 0.01 and 0.05 level (1-tailed), respectively).
Discussion
MLU in words vs. MLU in morphemes the results presented above suggest a high correlation between MLU calculated in words and MLU measured in morphemes for each of the subjects. It is worth noting that similar results were obtained in the study conducted by parker & Brorson (2005) on normally developing children, when the correlation value of 0.99 and p < 0.001 was illustrated, suggesting that MLUw can be considered as an alternative measure to MLUm (see also : Bol, 2003) . Furthermore, similar patterns of the children's behaviour on both MLUm and MLUw were noted, although the MLU scores obtained by harry reflect only the attempt to "keep up with" stuart's development. hence, Johnston & kamhi (1984:65) argue that "[a]lthough language-impaired children learn to talk slowly and late, they learn phrase structure rules, morphological forms... in sequences which can be predicted from research with normal children. " In other words, delayed as the acquisition of language might be in sLI children, it follows the same route of development as in control children (see also : Johnston, 2001 ). however, the significant difference found between MLUw and MLUm scores might also indicate that the two indices reflect two different types of linguistic development. namely, MLUw provides information about the lexicon, whereas MLUm illustrates morphosyntactic development. therefore, it is also claimed that the high correlation between these parameters is not enough to substitute one for the other, as peters (1999:1) emphasizes that "on the one hand there is the stringing together of content words (MLUw) and on the other the increasing inclusion of grammatical markers (MLUm). " thus, the author concludes that these two phenomena have to be assessed separately (ibid.). Indeed, it was observed in the current study that already in this early language development the quantitative difference between words and morphemes could have been marked. therefore, a more qualitative attitude towards the research is advocated, that is, apart from knowing how to use statistics we should also pay attention to what is actually being measured (Bol, 2003; Leonard & Finnerman; 2003 , peters, 1999 . In sum, the relatively high correlation between the two indices may signal that both MLUm and MLUw variables reflect well the particular stages of early language development. however, it cannot be ignored that the two indices are responsible for measuring two different linguistic aspects. thus, in order to check whether the difference between parameters remains as children grow, it would be interesting to study the relation between MLUw and MLUm also in older children.
